Molecular architecture of a light-harvesting antenna. Structure of the 18 S core-rod subassembly of the Synechococcus 6301 phycobilisome.
The 18 S subassembly particles obtained by partial dissociation of phycobilisomes from Synechococcus 6301 (Anacystis nidulans) strain AN 112 contain approximately one-half of the mass of the phycobilisome and include core-rod junctions (Yamanaka, G., Lundell, D. J., and Glazer, A. N. (1982) J. Biol. Chem. 257, 4077-4086). The polypeptide composition of 18 S complexes, determined by analysis of uniformly 14C-labeled phycobilisomes, gave the following stoichiometry: 75K:27K:18.3K:alpha beta allophycocyanin monomer: alpha beta phycocyanin monomer of 1:2:1:5:6; where 75K, 27K, etc. represent polypeptides of 75, 27 kilodaltons, etc. The 18.3K polypeptide is a hitherto underscribed biliprotein bearing a single phycocyanobilin. The NH2-terminal sequence of this subunit was determined to be homologous to that of the beta subunit of allophycocyanin. Chromatography of products resulting from limited trypsin treatment of the 18 S complex led to the isolation of three subcomplexes: a mixture of (alpha beta)3 . 22K and (alpha beta)3 . 24K phycocyanin complexes, an (alpha beta)3 allophycocyanin trimer, and an (alpha beta)2 . 18.3K.40K.11K allophycocyanin-containing complex. The 22K and 24K components were products of the degradation of the 27K polypeptides, whereas the 40K and 11K components were derived from the 75K polypeptide. The subcomplexes accounted for the composition of the 18 S complex. Determination of the composition, stoichiometry, and spectroscopic properties of the subcomplexes has led to a model of the polypeptide arrangement within the 18 S complex and of the pathway of energy transfer among these polypeptides.